Shareholders are very interested in the relationship between Integrated Reporting and analyst forecast accuracy. Integrated Reporting is deemed to reduce information asymmetry between the company and shareholders. The purpose of this paper is to provide evidence on the relationship between Integrated Reporting and analyst forecast accuracy. Analyst forecast accuracy is examined for a global sample of companies that adopted Integrated Reporting, companies that get assurance on Integrated Reporting, companies that receive assurance on their integrated reports by one of the Big 4, and for a south african sample, companies that are mandated to use Integrated Reporting. Information for analysts" forecasts is retrieved from the I/B/E/S database and information for Integrated Reporting is retrieved from the GRI Sustainability Disclosure Database. We do not find a significant impact of Integrated Reporting on analyst forecast errors. Similarly, attestation of the reports by bigger or smaller audit firms does not seem to affect analysts" forecast accuracy. In South Africa however, a positive impact on analysts" forecast accuracy is observed suggesting that the effect of mandatory integrated disclosures is important for analysts" forecasts.
Introduction
Shareholders need information relative to current and future performance of firms. Integrated reports present financial and non-financial data and they give a more complete picture of the company and how it creates value in the short, medium and long term. The purpose of an integrated report is to provide details of a firm"s strategy, risks, and their impact on the environment and society (International Integrated Reporting Council [IIRC], 2013b).
Agency theory (Jensen & Meckling, 1976) postulates that when managers have more information than shareholders, they use it for their own interest. By disclosing financial and non-financial information the management of a company potentially reduces information asymmetry, investment risk and therefore the cost of capital.
In this light Cheng, Green, Conradie, Konishi, and Romi (2014) call for the examination of the impact of Integrated Reporting on capital markets. Integrated reports are considered to give extra insights to investors and analysts as they do not contain only financial data. Since analyst forecasts are used by investors to reduce risk in their investments, it is very important that these forecasts are credible and accurate. Prior studies indicate that non-financial information, (e.g. corporate responsibility reports), improves analyst forecast accuracy (Dhaliwal, Radhakrishnan, Tsang, & Yang, 2012 ). Thus we would expect similar results for integrated reports.
Our research question is postulated thus as: "Does the implementation of Integrated Reporting result in higher analyst forecast accuracy?" and it is examined through four hypotheses looking into: the relation of forecast accuracy with Integrated Reporting; the relation of forecast accuracy with assurance on integrated reports; and the relation of forecast accuracy with mandatory Integrated Reporting. empirical analysis. Finally, we discuss our findings, limitations of our work and areas for future research.
Literature Review

Integrated Reporting
In the past decade, global economy has become more knowledge-intensive and information-based depending much less on physical assets (Eccles & Serafeim, 2014) . Both shareholders and stakeholders demand more information on corporates, and as a result traditional financial reporting is not considered as being adequate anymore. Companies provide voluntary more information in their reports on environmental and social impacts, paying attention on non-financial disclosures (Dumay, Bernardi, Guthrie, & Demartini, 2015) .
These types of disclosures were initially provided into stand-alone environmental reports and subsequently into sustainability and corporate social responsibility (CSR) reports (Simnett, Vanstraelen, & Chua, 2009; Cohen, Holder-Webb, Wood, & Nath, 2012) . However, these reports are not very helpful for investors as they cannot be linked to financial performance directly. This is because related information is rarely presented in the context of the organizational strategy and/or business model. Corporate reports need significant improvement in order to satisfy the needs of stakeholders and investors (Eccles & Krzus, 2010; Eccles & Serafeim, 2014) .
Integrated Reporting was introduced by the International Integrated Reporting Council (IIRC) to enhance corporate reporting. IIRC consists of regulators, investors, companies, standard setters, accounting professionals and NGOs (IIRC, 2013b) . The IIRC framework advocates the use of both financial and non-financial information and deviates substantially from traditional financial reporting with the purpose of an integrated report being able to provide a complete picture of the company in order to make the process of short, medium and long term value creation obvious and comprehensible to all interested users of corporate information (Barth, Cahan, Chen, & Venter, 2017; Cheng et al., 2014; Humphrey, O"Dwyer, & Unerman, 2017) .
Integrated Reporting is deemed as having benefits that could impact the value of corporate reporting. It is perceived to reduce the clutter of current corporate reporting by promoting conciseness (Zhou, Simnett, & Green, 2016) . It discloses only the information that is material for the value-creating process by/in a company. Furthermore, integrated reports are coherent and wrestle to explain how strategy and operational aspects connect and how a firm is able to create and sustain value (IIRC, 2013b). Caglio, Melloni, and Perego (2019) investigate the mandatory implementation of Integrated Reporting in South Africa and they find that higher market valuation is related with readability of integrated reports. There is also an association between tone bias and less dispersion of analysts" forecasts and conciseness with higher stock liquidity, as well.
Integrating Reporting is voluntary in most countries. Reporting entities are free in the manner by which they can adopt Integrated Reporting and therefore they can decide themselves what to disclose and how to disclose it in their reports (Zhou et al., 2016) . Due to this discretion, a great variation in the quality of integrated reports may arise. Pistoni, Songini and Bavagnoli (2018) find that the quality of integrated reports is low in general. In cases that Integrated Reporting is adopted, the appropriate framework is not fully implemented. Companies pay more attention to the form of integrated reports than the content. Managers do not reveal much information about the process of value creation, strategic priorities, business model and capital.
South Africa is the first country to incorporate Integrated Reporting in its listing rules. Companies listed at the Johannesburg Stock Exchange (JSE) are subject to the King Code on Corporate Governance (King III). King III obliges all listed companies to publish an integrated report or to publicly explain why they deviate (Institute of Directors Southern Africa, 2009). Related research (e.g. Zhou et al., 2016) indicates that mandatory implementation increases reported information quality. In contrast, when the implementation of Integrated Reporting is voluntary, a variation in the quality of the disclosures is observed, as companies include information that they consider important.
Since Integrated Reporting is only mandatory in South Africa, there are other ways to increase the quality of the report. One way is external assurance. Simnett et al. (2009) studied external assurance on sustainability reports. They find that companies that seek to enhance the credibility of their report and build their corporate reputation are more likely to have their sustainability reports assured. This implies that these reports have higher quality.
The International Integrated Reporting Framework
In 2013 the International Integrated Reporting Framework was published with the aim to explain to forward looking investors the process of value creation by companies in the short, medium and long term. Its purpose is to establish guiding principles and content that could be used to put together an integrated report and to explain the fundamental concepts therein. In specific, elements of the business model; value creation; and the capitals are presented and explained (IIRC, 2013).
The business model is "the chosen system of inputs, business activities, outputs and outcomes that aims to create value over the short, medium and long term" (IIRC, 2013) . Outputs are the products and services produced by the company. In the outputs are also included the waste and other by-products that create or erode value. The results from business activities and outputs are the outcomes which are the internal and external consequences from the use of capital. The business model uses inputs from the capitals, transforms the capitals through business activities and interactions to produce outputs and outcomes that, over the short, medium and long term, create or destroy value for the organization, its stakeholders, society, and the environment. Thus in order to assess the value creation of an entity one should consider the interdependencies between the entity"s competitiveness and performance and the communities, stakeholders, supply chains and the natural environment.
The purpose of Integrated Reporting implementation is to point out those resources and relationships that affect the value creation activities of the company (Barth et al., 2017) . Integrated Reporting enables investors to estimate investment risk, validate decisions and evaluate information relative to future corporate performance (IIRC, 2017).
The Capital Market
Analysts play a very important role in capital markets as they inform the investors about the value potential of organizations. Hence, analyst forecast accuracy has a significant impact on investors" decisions.
Analyst Forecasts
Financial analysts are the main information intermediaries in capital markets (Frankel, Kothari, & Weber, 2006; Healy & Palepu, 2001) with analyst forecasts deemed as having a large impact on investment decisions (Frankel et al., 2006) . According to Healy and Palepu (2001) capital flows from an investor, directly or through financial intermediaries, to businesses; and information flows from businesses, directly or through information intermediaries, to the investors. Information is provided by companies to analysts in order to make their forecasts. Investors rely on the unbiased expectations of analysts about the future performance of the firms and they make their decisions then. Both public and private information is used by financial analysts in order to provide investors with information (Brown, Call, Clement, & Sharp, 2015) .
Previous research (Healy & Palepu 2001; Gleason & Lee, 2003) indicates that analysts" forecasts reduce information asymmetry between firms and financial stakeholders and hence, they add value to the capital market. Firms benefit from the reduction of information asymmetry in their turn since quality of disclosures increases as information asymmetry decreases, leading to lower investment risk and lower cost of capital (Dhaliwal, Li, Tsang, & Yang, 2011; Zhou et al., 2016) . Analyst forecasts also create incentives in the capital markets (Kasznik & McNichols, 2002) to meet analyst expectations. Firms that eventually meet analysts" forecasts receive a premium in their share prices.
Analyst Forecast Quality
High quality analyst forecasts insinuate higher credibility and informative value to capital markets. The most common proxies for analyst forecast quality are analyst forecast accuracy and analyst forecast dispersion (Zhou et al., 2016) . The reason of their extended use is that they imply a higher degree of certainty for firms" future earnings. In this paper we use analyst forecast accuracy measured as the error margin of financial analysts" forecasts. This is calculated as the difference between the forecasted value and the actual value of earnings deflated by the stock price. Thus forecasts with low errors and consequently high accuracy can be used to provide valuable information.
There are various factors that have an impact on analyst forecast accuracy such as reliability of numbers, industry knowledge, communication with management and comparability (Healy & Palepu, 2001; Brown et al. 2015) . Furthermore, forecast accuracy is also affected by the size of the company, its profitability, and its compliance with rules and regulations for reporting and the forecast horizon. Literature argues that it is more preferable to make the announcement of the forecast close to the earnings announcement date in order to avoid over-optimism (Healy & Palepu, 2001; Brown et al. 2015) .
The Relation Between Integrated Reporting and Analyst Forecast Accuracy
Agency theory addresses the issue of information asymmetry. In order to reduce information asymmetry stakeholders could monitor management"s activities by utilising both financial and non-financial corporate disclosures (Healy & Palepu, 2001) . Analysts act as intermediaries between companies and capital markets and they are potentially able to reduce information asymmetry. However, information asymmetry is also detected between analysts and firms. Analysts use the information provided by firms and as a result when information asymmetry decreases, analysts can make more accurate forecasts. In a similar fashion voluntary disclosures can improve the information environment of a firm since analysts" understanding of an entity"s potential also reduces information asymmetry (Beyer, Cohen, Lys, & Walther, 2010) .
Research indicates that forecast accuracy and quality of disclosures are positively associated (Hope, 2003; Lang & Lundholm, 1993; Plumlee, 2003) . When quality of disclosures increases, analysts gain better insights about companies and they make more accurate projections (Hope, 2003; Lang & Lundholm, 1993) . Literature also indicates that analysts use both financial and non-financial information and that the latter (especially CSR reports) is very useful for their forecasts (Dhaliwal et al., 2011; Dhaliwal et al., 2012) .
However, there are certain limitations. Analysts have cognitive limitations, which means they are not able to perfectly assess complex information due to lack of knowledge (Zhou et al., 2016) . When the quality of information increases, the cost of processing information decreases and analysts are better able to include all material information in their forecasts (Lehavy, Li, & Merkley, 2011) . Less intelligible reports are negatively associated with analyst forecast accuracy (Lehavy et al., 2011) . According to Plumlee (2003) , complex changes to tax law have a negative impact on forecast accuracy. This stream of research explores the manner by which complex information, even of high quality, reduces analyst forecast accuracy. Rajgopal, Shevlin and Venkatachalam (2003) indicate that analysts tend to overlook material non-financial information due to "information overload".
The issue of information complexity can be solved by presenting the information in a more intelligible manner. The way disclosures are presented can change what users think of accounting information (Hodge, 2001; Kelton, Pennington, & Tuttle, 2010; Koonce & Mercer, 2005) . Integrated Reporting is argued to differentiate from traditional financial reporting because of higher reporting quality. This is achieved through the integration and presentation of financial and non-financial information. Even though there is no new, value-relevant information the manner by which financial and non-financial information is presented in an alternative format could have thus a positive impact on analyst forecast accuracy.
Hypotheses Development
According to the previous literature we propose the following hypotheses:
H 1 : There is a positive relation between the use of integrated reports and the accuracy of analysts' forecasts.
The review of literature above, suggests that there are three processes that could potentially increase analyst forecast accuracy. First, forecast accuracy is increased by adding new information that contains value. As discussed, the information incorporated in integrated disclosures is about the firm"s potential to create value in the short, medium and long term and that could be useful for analysts.
Second, analyst forecast accuracy is increased by reducing the information acquisitions costs and giving the analysts the opportunity to concentrate on their forecasts. The most significant guiding principles of Integrating Reporting that contribute to this are: materiality, conciseness and connectivity (IIRC, 2013b).
Third, an effective way to improve forecast accuracy is the enhanced presentation of the information. Integrated reports combine financial and non-financial information and as a result they provide information which is more complete to analyze.
H 2 : There is a positive relation between external assurance of integrated reports and the accuracy of analysts' forecasts.
External auditors ensure that the financial reports of a firm comply with the guiding principles. Past studies (e.g. Pflugrath et al., 2011; Simnett et al., 2009) indicate that the information is more reliable when it is assured by an external independent party. The quality of information is increased and consequently analysts" forecasts are more credible as they receive an accurate image of firms" future potentials (Behn, Choi, & Kang, 2008; Casey & Grenier, 2015) . Big 4 audit firms (Deloitte, PwC, EY and KPMG) are widely seen as providing higher quality assurance (e.g. Khurana & Raman, 2004; Simnett et al., 2009 ). Therefore, the information quality is higher and that leads to more accurate analysts" forecasts.
H 4 : There is a positive relation between obligatory implementation of Integrated Reporting and the accuracy of analysts' forecasts.
South Africa is the only country where the use of integrated reports is mandatory on a use or explain basis. Previous research (Bernardi & Stark, 2016) indicates that the mandatory implementation of Integrated Reporting in South Africa has increased the accuracy of analyst forecasts. The quality and the comparability of integrated reports are considered higher. Furthermore, companies that are obliged to issue integrated reports are familiar with the rules and thus they provide high-quality information that enhances analysts" forecasts. In this paper there is a combination of archival data on analyst forecast accuracy and on the implementation, assurance and obligatory issuance of Integrated Reporting. Since the International Integrated Reporting Framework was introduced in 2013 our dataset includes international listed public entities for the years 2013 to 2018.
Methodology and Data Selection
Data Selection
The GRI Sustainability Disclosure Database is used in order to collect data for Integrated Reporting. The information provided includes global sustainability and integrated reports. Additionally, there is information therein on the assurance of the relevant reports and the providers of that attestation. For our fourth hypothesis, data from publicly listed companies in the JSE are used. 
Empirical Design
Dependent and Independent Variables
An appropriate variable for measuring analyst forecast accuracy is the forecast error. This is used as the dependent variable. According to Lang and Lundholm (1996) forecast accuracy is the negative of the absolute value of analyst forecast error, deflated by stock price:
Forecast errort = (|EPSt -AFt|)/Pt (1) EPSt = Earnings per share in period t. AFt = Median analyst forecast of earnings per share in period t. Pt = Price per share in period t.
For the first hypothesis the independent variable is Integrated Reporting. Integrating Reporting is a dummy variable that is equal to 1 if it is implemented.
For the second hypothesis the independent variable is Integrated Reporting with external assurance. The latter takes the value of 1 if external assurance is provided in integrated reports and 0 otherwise.
For the third hypothesis the independent variable is Integrated Reporting with external assurance by a Big 4 audit firm. This is again equal to 1 if external assurance is provided in integrated reports by a Big 4 audit firm.
For the fourth hypothesis the independent variable is mandatory implementation of Integrating Reporting. Since the implementation of Integrating Reporting is mandatory only in South Africa the dummy variable equals 1 if the implementation is indeed obligatory and 0 otherwise.
Control Variables
There are several external factors that can have an impact on analyst forecast accuracy. Five external factors are considered in our study.
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The first control variable is the size of the firm. Prior studies indicate that the size of the company has a positive impact on the accuracy of forecasts (Hope, 2003; Dhaliwal et al., 2012; Gleason & Lee, 2003) . Analysts receive more information from larger firms. We include the control variable SIZE in our analysis proxied by the natural logarithm of a company"s total assets in U.S. dollars at the end of the year (Dhaliwal et al., 2012) .
The second control variable is firm"s losses. Hope (2003) argues that less profitable firms that have losses, have greater earnings volatility and therefore it is harder to make a forecast. LOSS is a dummy equal to 1 if the company has negative income and 0 otherwise.
The third control variable is analyst following. The greater the number of analysts that follow the firm and make forecasts, the higher the forecast accuracy. In this paper, FOLLOW is the natural logarithm of the number of analysts that follow the company during the year (Dhaliwal et al., 2012) .
The fourth control variable is the forecast horizon which is the time between the forecast and the announcement of the actual value. The shorter the forecast horizon, the higher the analyst forecast accuracy. HORIZON is proxied by the median number of days between the earnings announcement date and forecast date for each firm each year (Dhaliwal et al., 2012) .
The fifth control variable is IFRS compliance. Horton et al. (2009) and Dhaliwal et al. (2012) suggest that when IFRS are obligatory, analyst forecast accuracy is enhanced. IFRS is equal to 1 if the financial report of the company is in compliance with IFRS. An overview of all variables used in this study can be found in table 2. Note. This table provides an overview of the dependent (DV), independent (IV) and control (CV) variables used in this study.
Hypothesis Testing
We use OLS regression models to test our hypotheses.
Base Model
We use the following conceptual base model to test our four hypotheses:
Forecast error = f (Integrated Reporting, Control variables)
In more detail:
Model hypothesis 1
We use the following OLS regression model in order to test hypothesis 1, following Dhaliwal et al. (2012) :
Model hypothesis 2
We use the following OLS regression model for hypothesis 2:
∆FERROR i,t+1 = β 0 + β 1 ∆ASSURIR i,t + β 2 LOSS i,t + β 3 IFRS i,t + β 4 SIZE i,t + β 5 ∆HORIZON i ,t + β 6 ∆FOLLOW i,t +ε i,t (4)
Model hypothesis 3
We use the following OLS regression model to test hypothesis 3:
Model hypothesis 4
We use the following OLS regression model for hypothesis 4:
Empirical Analysis
Descriptive Statistics
All variables except the dummy variables (i.e. forecast error (FERROR), firm size (FSIZE), forecast horizon (HORIZON) and analyst following (FOLLOW) are winsorized at the 1st and 99th percentiles. Furthermore, the variables are checked for being normally distributed, linear, independent and homoscedastic. Table 3 shows the descriptive summary statistics for all variables used in the regressions. The table displays the number of observations, mean, standard deviation and the first, second and third percentile.
The dependent variable FERROR has a mean of 0.02631. This is the average forecast error of the total sample scaled by the share price. The mean of IR is 0.1066, meaning that 10.7 percent of all observations had issued an integrated report. The mean of ASSURIR is 0.0570, meaning that 5.7 percent of all observations contained an integrated report on which external assurance is provided. The mean of ASSURIR4 is 0.0427, meaning that 4.27 percent of all observations contained an integrated report on which external assurance is provided by a Big 4 audit firm. The difference between the mean of ASSURIR and ASSURIR4 is only 1.43 percent, which means that most external assurance is provided by a Big 4 audit firm. The mean of MANIR is 0.0262, meaning that only 2.62 percent of all observations is listed at the JSE and thus is subject to mandatory Integrated Reporting. Table 4 shows the distribution of observations for the independent variables IR, ASSURIR, ASSURIR4, and MANIR over the years 2013 until 2018. The number of observations is compared with the total sample and the percentage is presented in the table.
This gives us insights into how Integrated Reporting is evaluated. There were only 39 observations in 2018, of which 20.51 percent included an integrated report. Because of the sample size of 2018 and because not all data in 2018 were available, these percentages do not reliably reflect the data and are ignored. If we disregard the observations in 2018, there is no trend visible.
Pearson Correlation Matrix
The Pearson Correlation Matrix indicates that there is not strong correlation between the variables that we use. The independent variables: IR, ASSURIR, ASSURIR4, and MANIR are not used in the same regressions, thus the correlations between them are not relevant. The results of the correlation matrix are presented in Table 5 .
Regression Analysis
Robust regressions are conducted in order to check each hypothesis. FERROR is the inverse measurement of analyst forecast accuracy. Therefore, the results of the regressions are considered to have a reverse effect on analyst forecast accuracy when analyzing the outcomes.
Regression Results for Integrated Reporting
The first regression analysis examines the relationship among forecast error (FERROR) and Integrated Reporting (IR). The results are presented in Table 6 . The F-statistic is significant and equal to 16.92. The R-square is equal to 0.1993, which means that a considerable variation of forecast error remains unexplained.
In contrast to Hypothesis 1, the relation between FERROR and IR is insignificant and positive. Therefore, integrated reports do not seem to impact analyst forecast accuracy. Prior research suggests that it is more difficult to make a forecast for firms that report losses (Dhaliwal et al., 2012; Hope, 2003; Behn, Choi, & Kang, 2008) . The regression analysis indicates that there is indeed a positive and significant relation between the control variable LOSS and FERROR. The relation between IFRS and FERROR is not statistically significant even though it has a slight negative impact on the forecast error (p-value of 0.191). This result is not in line with prior literature that indicates a significant relationship. We can explain this phenomenon taking into account that the sample"s size is relatively small. According to the results, the third control variable SIZE has a positive impact on FERROR in contrast with previous research. Therefore, the results of our regression analysis show that larger companies have higher forecast errors. The fourth control variable HORIZON does not affect FERROR.
This can be partially explained by the fact that forecast horizon is no more than one year. Finally, FOLLOW has a significant negative impact on FERROR as expected from prior studies (Behn et al., 2008; Dhaliwal et al., 2012; Hope, 2003) . That means that analyst forecast accuracy increases when more analysts follow the company. Note. This table provides the number of observations, mean, standard deviation, first quartile, median and third quartile of the regression variables. Table 3 provides an overview of all variables. Table 3 contains the descriptive summary statistics for the variables that are used in the regressions. The observations of the final sample are 1755 and they are from 698 unique companies. The dependent variable FERROR has a mean of 0.02631. This is the average forecast error of the total sample scaled by the share price. Table 3 provides an overview of all variables. Table 4 shows the distribution of observations for the independent variables IR, ASSURIR, ASSURIR4, and MANIR over the years 2013 until 2018. The number of observations is compared with the total sample and the percentage is presented in the table. This gives us insight into how Integrated Reporting is evaluating. Table 5 shows that there is no multicollinearity in the sample, which means that none of the variables is correlated strongly with the other variables. Thus, variables that are used are totally appropriate and they do not create any potential problems in the regressions. .0000*** 0.0038*** 0.3902 0.0621* 0.0000*** 0.0007*** 0.0535* 0.0000*** 0.1345
Note. This table provides the Pearson correlation between all variables. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. The sample consists of 1755 observations of 698 unique firms. The variables FERROR, SIZE, HORIZON, and FOLLOW are winsorized at the 1st and 99th percentiles to filter out potential outliers. Table 3 provides an overview of all variables. Table 6 presents the first regression that examines the association between forecast error and Integrated Reporting. When we examine R-square we find that the model explains 19.93 percent of the change in forecast error. The first hypothesis is rejected because there is not a significant relationship among analyst forecast error and Integrating Reporting. Table 6 . Linear regression model 1: -0.013774 0.000*** Note. This table provides the results of the linear regression analysis for the first hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables.
Regression Results for External Assurance of Integrated Reporting
The second regression analysis examines the relationship between forecast error (FERROR) and external assurance on Integrated Reporting (ASSURIR). The results are presented in Table 7 . The value of the F-statistic is 16.9 and R-square is 0.1997.
According to Hypothesis 2, the relation between FERROR and ASSURIR is expected to be significant and negative. Nevertheless, the regression outcome indicates no statistically significant relation between these two variables. Our study suggests that external assurance on integrated reports does not affect analyst forecast accuracy. Therefore, we reject Hypothesis 2. -0.013690 0.000*** Note. This table provides the results of the linear regression analysis for the second hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables.
Previous studies have shown that analyst forecast accuracy increases when there is external assurance on integrated reports because the quality of reports is considered higher (Pflugrath et al., 2011; Behn et al., 2008; Casey & Grenier, 2015) . The results of this paper are not line with the literature and an explanation to this may be the sample content. In the sample different kinds of assurance are included. GRI provides information on whether there is external assurance, but of different types; The level of attestation and the scope of assurance differ across the sample and this could have resulted in the differences with prior literature. In the third regression we examine the relationship between the forecast error (FERROR) and external assurance on Integrated Reporting, provided by a Big 4 audit firm (ASSURIR4). The results of the regression are presented in Table 8 . The F-statistic is significant and equal with 16.9. R-square is 0.2005.
According to Hypothesis 3, the relation between FERROR and ASSURIR4 is expected to be significant and negative. Analyst forecast accuracy is expected to increase when there is external assurance by a Big 4 audit firm (Deloitte, PwC, EY and KPMG). However, the regression results present an insignificant relation between FERROR and ASSURIR4 and therefore Hypothesis 3 is rejected.
There are not previous studies suggesting that external assurance on integrated reports by a Big 4 audit firm, will increase analyst forecast accuracy. However, literature indicates that external assurance increases disclosure quality and thus, analyst forecast accuracy (Hope, 2003; Lang & Lundholm, 1996; Behn et al., 2018) . The positive impact of external assurance was expected to be even stronger when provided by a Big 4 audit firm. Our results do not support these expectations. On the contrary, we observe a slight positive relation between FERROR and ASSURIR4. This could imply that the reports that are assured by a Big 4 audit firm are more complex and hence, harder to process. Due to this fact analyst forecast accuracy is decreased (Plumlee, 2003; Lehavy et al., 2011) . -0.013561 0.000*** Note. This table provides the results of the linear regression analysis for the third hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables. LOSS, SIZE and FOLLOW have a significant relation with FERROR. LOSS and SIZE have a positive impact, while FOLLOW has a negative impact on forecast error. IFRS and HORIZON are not strongly significant related to FERROR. IFRS however, has a negative impact on FERROR with a p-value of 0.122. The outcome for LOSS, IFRS and FOLLOW are in line with literature. The outcome for SIZE and HORIZON are not in line with the expectations.
Regression Results for Mandatory Integrated Reporting
In our fourth regression we examine the relationship between forecast error (FERROR) and mandatory Integrated Reporting (MANIR). Table 9 presents the results of this regression. The F-statistic is significant and R-square is 0.2007. -0.014112 0.000*** Note. This table provides the results of the linear regression analysis for the fourth hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables.
In hypothesis 4 we expect a significant negative association between FERROR and MANIR. Consequently, in case that mandatory Integrated Reporting is implemented, analyst forecast accuracy is increased. The regression results confirm the validity of this hypothesis. FERROR and MANIR are negatively associated with a statistically significant p-value.
The results of this regression are in line with the study of Bernardi and Stark (2016) who indicate increased analyst forecast accuracy following the mandatory implementation of Integrated Reporting.
LOSS, SIZE and FOLLOW have a significant relation with FERROR. LOSS and SIZE have a positive impact, while FOLLOW has a negative impact on forecast error. IFRS and HORIZON are not strongly significant related to FERROR. The outcome for LOSS, IFRS and FOLLOW are in line with previous literature. The results for SIZE and HORIZON are not the expected.
Robustness Check
Following Cheong and Thomas (2011) we used unscaled forecast errors as an alternative proxy for our dependent variable. Cheong and Thomas (2011) argue that unscaled analyst forecast errors vary little for U.S. firms and a number of other large markets, so they do not divide it with share price or actual earnings. Our four hypotheses are also tested by proxying the forecast error as the difference between the median analyst earnings forecast and the actual earnings per share in U.S. dollar (FERROR2).
The results for H1, H2, H3, and H4 hold with the alternative dependent variable. This supports the conclusion that Integrated Reporting has a statistically significant effect on analyst forecast accuracy only when the implementation is mandatory. The results of the regressions conducted for the robustness check can be found in Appendix A, Table 11 . Robustness test hypothesis 1; 
Discussion and Conclusions
This study is motivated by the limited empirical evidence regarding the effect of Integrated Reporting. Traditional financial reporting has been challenged because it is perceived not to satisfy the information needs of stakeholders to assess an organization"s past and future performance. Integrated Reporting is supposed to fill this gap, however, limited evidence of its effect on the capital market is present. In our study we document that there is no significant relationship between analyst forecast accuracy and Integrated Reporting, external assurance on Integrated Reporting and external assurance by a Big 4 audit firm on Integrated Reporting. These results contradict expectations from prior research. However we find, analyst forecast accuracy being positively related with the mandatory implementation of Integrated Reporting. Consequently, only mandatory integrated reports provide information valuable for investors. This outcome is in line with previous studies that examine the relation between analyst forecast accuracy and mandatory implementation of Integrated Reporting.
A possible explanation for this could be that the quality of an integrated report is higher when its implementation is obligatory. Higher quality leads to a reduction of information asymmetry and to an increase of analyst forecast accuracy. Firms that are obliged to issue integrated reports are more familiar with reporting and therefore the information that they provide is of higher quality.
Study Limitations and Recommendations
This study provides some important insights relative to Integrated Reporting and analyst forecast accuracy. Taking into account that the empirical research on Integrated Reporting is limited, our paper examines several aspects of the implementation of Integrated Reporting and their impact on analyst error which is the inverse measurement of analyst forecast accuracy.
Our analysis and results are limited to the size of our sample. The GRI database provides only the company name as an identifier for each of the entities involved. As a result, it is difficult to merge with other databases as the I/B/E/S database and Compustat Global. Our sample size decreased drastically after that merging. Another limitation is the voluntary implementation of integrated reports. Integrated reports in the GRI database are selfdeclared as such ("…for those reports labeled as "integrated", the reporting organization has included both non-financial disclosures and financial disclosures, beyond basic economic information i.e., as required under the EC category of the GRI Guidelines or the GRI Standards 200 series, in a single report" GRI, 2019), so the information provided is not uniform and the quality is not always high. The International Integrated Reporting Framework has issued guidelines but if the reports do not comply with this framework, theory might not hold. Finally, the number of control variables consists a limitation for this study because there are many factors that it is possible to affect analyst forecast accuracy but they are not included in our paper. results of the linear regression analysis with an alternative dependent variable, FERROR2, for the first hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables. 478 This table provides the results of the linear regression analysis with an alternative dependent variable, FERROR2, for the second hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables. results of the linear regression analysis with an alternative dependent variable, FERROR2, for the third hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables. results of the linear regression analysis with an alternative dependent variable, FERROR2, for the fourth hypothesis. *, **, *** indicate that the coefficients are significant at the 10 percent, 5 percent, and 1 percent levels, respectively. Table 3 provides an overview of all variables.
